Epistatic and cytonuclear interactions govern outbreeding depression in the autotetraploid Campanulastrum americanum.
The consequences of combining divergent genomes among populations of a diploid species often involve F1 hybrid vigor followed by hybrid breakdown in later recombinant generations. As many as 70% of plant species are thought to have polyploid origins; yet little is known about the genetic architecture of divergence in polyploids and how it may differ from diploid species. We investigated the genetic architecture of population divergence using controlled crosses among five populations of the autotetraploid herb, Campanulastrum americanum. Plants were reciprocally hybridized to produce F1, F2, and F1-backcross generations that were grown with parental types in a greenhouse and measured for performance. In contrast to diploid expectations, most F1 hybrids lacked heterosis and instead showed strong outbreeding depression for early life traits. Recombinant hybrid generations often showed a recovery of performance to levels approximating, or at times even exceeding, the parental values. This pattern was also evident for an index of cumulative fitness. Analyses of line means indicated nonadditive gene action, especially forms of digenic epistasis, often influenced hybrid performance. However, standard diploid genetic models were not adequate for describing the underlying genetic architecture in a number of cases. Differences between reciprocal hybrids indicated that cytoplasmic and/or cytonuclear interactions also contributed to divergence. An enhanced role of epistasis in population differentiation may be the norm in polyploids, which have more gene copies. This study, the first of its kind on a natural autotetraploid, suggests that gene duplication may cause polyploid populations to diverge in a fundamentally different way than diploids.